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Objective: The research analyzed evaluation data to
assess medical student satisfaction with the learning
experience when required PubMed training is offered
entirely online.

Methods: A retrospective study analyzed skills
assessment scores and student feedback forms from
455 first-year medical students who completed
PubMed training either through classroom sessions or
an online tutorial. The class of 2006 (n599) attended
traditional librarian-led sessions in a computer
classroom. The classes of 2007 (n5120), 2008 (n5121),
and 2009 (n5115) completed the training entirely
online through a self-paced tutorial. PubMed skills
assessment scores and student feedback about the
training were compared for all groups.

Results: As evidenced by open-ended comments
about the training, students who took the online
tutorial were equally or more satisfied with the
learning experience than students who attended
classroom sessions, with the classes of 2008 and 2009
reporting greater satisfaction (P,0.001) than the other
2 groups. The mean score on the PubMed skills
assessment (91%) was the same for all groups of
students.

Conclusions: Student satisfaction improved and
PubMed assessment scores did not change when
instruction was offered online to first-year medical
students. Comments from the students who received
online training suggest that the increased control and
individual engagement with the web-based content
led to their satisfaction with the online tutorial.

INTRODUCTION

MEDLINE searching and information retrieval skills
are core competencies for medical students. Studies
have shown that instruction in literature searching
improves students’ MEDLINE skills and increases
their use of original research articles to solve clinical
problems [1–3]. However, few studies have demon-
strated the effectiveness of different formats of
instruction for teaching searching skills or the
format’s relationship to student satisfaction with the
learning experience.

Health sciences librarians and health educators
have developed successful interactive web-based
tutorials for teaching literature searching and MED-
LINE skills [4–7], evidence-based medicine skills [8,9],
and introductory library and online public access
catalog (OPAC) skills [10]. Two studies comparing
face-to-face classes covering searching and literacy
skills with web-based tutorials for teaching medical
students have concluded that both formats are equally
effective [6,11], but the studies have found that
students preferred either the face-to-face teaching
over the tutorial [6] or found no difference in
students’ rating of the training formats [11].
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N First-year medical students at Mount Sinai School of

Medicine responded positively to an online PubMed

tutorial and skills assessment created by librarians.

N Students who took the online tutorial passed the

PubMed skills assessment at the same high rate as

students who attended in-class training led by

librarians.

N Feedback suggests that students preferred the

individual control of the web-based content and the

ease with which the online training fit into their

crowded schedules.

Implications

N Interactive online training encourages students to

direct their own learning experience and can lead to

greater student satisfaction.

N Medical students of the Millennial generation may

prefer flexible, self-paced assignments that can be

completed at times and locations convenient to them.

N Medical librarians can create online tutorials to

successfully engage and instruct the next generation

of medical students.
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Similarly, many studies at undergraduate, non–
health sciences libraries have found little difference
between computer or online instruction and tradi-
tional in-class library instruction in student perfor-
mance and satisfaction. This finding has prompted
many authors to conclude that web-based instruction
is a viable alternative to traditional library classes [12–
18]. Additional studies have observed that students
prefer the pace of an online library tutorial over the
pace of a librarian-led lecture [15] and that students
and faculty respond positively to computer-based
library instruction [16,19].

However, contrasting findings have also been
reported. Results of one study have shown that
undergraduate students who attended in-class ses-
sions achieved higher posttest scores than students
completing online library instruction [20]. Other
research has found that university students and
faculty were not strongly in favor of replacing
librarian-led instruction with web-based tutorials
[21] and that college students who attended librari-
an-led instruction reported a higher level of learning
[22].

This paper compares two formats for providing
required PubMed instruction to medical students: a
traditional classroom session and a self-paced online
tutorial encompassing no face-to-face teaching.
PubMed skills assessment scores and student feed-
back about the formats were compared to determine
student satisfaction and skills assessment perfor-
mance by instructional format.

BACKGROUND

At Mount Sinai School of Medicine, ‘‘Introduction to
PubMed’’ is a required component of the four-year
library science/medical informatics–related curricu-
lum. Delivered to all medical students during the first
year of medical school, the required PubMed training
addresses the fundamentals of retrieving and manag-
ing information from PubMed.

For several years, students were assigned alphabet-
ically to one mandatory sixty-minute PubMed train-
ing session in the library’s computer classroom.
Instruction librarians taught the lessons, which
included lecture, discussion, and hands-on searching
practice. The classes took place during the rare open
time slots found throughout the fall semester, with the
result that some students attended sessions during the
first week of the semester and others during the final
weeks. Following their assigned session, students had
one week to complete an online skills assessment and
feedback form in Web-CT, the electronic course
management system.

ONLINE PUBMED TUTORIAL

In 2004, librarians created an online version of the
training, theorizing that the new format would more
easily and flexibly fit into the busy fall semester
schedule and give students the ability to direct their
own learning experience. Creating a new tutorial

rather than using an existing one allowed librarians to
customize the content for first-year medical students,
to add interactive elements, and to incorporate
institution-specific information.

Instruction librarians used Dreamweaver MX to
create the online PubMed tutorial [23]. The tutorial
employs a split screen format to display the instruc-
tional material above an open PubMed window.
Designed to encourage active learning, the split screen
allows students to read about searching tools and
techniques while simultaneously practicing live
PubMed searches. The design also gives students
complete control of the selection, sequence, and
amount of time spent on each screen. Students are
not required to view all of the content in the tutorial.
Thus, more experienced PubMed users are able to
omit introductory material and proceed to advanced
sections.

The face-to-face instruction and the online tutorial
both covered the scope and content of PubMed; ways
to search using keywords, Medical Subject Headings
(MeSH), and field tags; ways to display and manip-
ulate search results; and ways to link to full-text
articles. Instruction librarians completed a retrospec-
tive analysis using the skills assessment and student
feedback data to compare the students enrolled in the
traditional, librarian-led class (n599) to those enrolled
in the online tutorial (n5356).

METHODS

First-year medical students in the class of 2006 (n599)
were assigned alphabetically by last name to one of 10
mandatory, 60-minute PubMed training sessions. The
training took place in a computer classroom with 9–10
students at a time. Upon arrival, each student signed
in, and the instructor took attendance. All of the
students in the class of 2006 attended 1 training
session. Instruction librarians taught the classes using
lecture, discussion, and hands-on searching practice.
Following the class, each student had 1 week to
complete the required online PubMed skills assess-
ment and an anonymous student feedback form in
Web-CT.

Over the following 3 years, first-year medical
students in the classes of 2007 (n5120), 2008
(n5121), and 2009 (n5115) completed the training
entirely online through the PubMed tutorial. Librar-
ians briefly introduced the requirements to the entire
class through email (class of 2007) or in-person during
new student orientation (classes of 2008 and 2009).
Students then worked independently over a 5-week
period on the tutorial, the PubMed skills assessment,
and the anonymous student feedback form. Over the
course of the assignment, librarians sent 2 emails
reminding students of the deadline. Additionally, to
help measure student preference, librarians offered
students taking the online tutorial the option to attend
a scheduled in-class seminar instead of completing
the training online.

All students completed similar PubMed skills
assessments, each consisting of fifteen objective,
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multiple choice questions focused on practical search-
ing techniques. To improve clarity and adjust for
changes in PubMed over time, librarians revised the
skills assessment questions before each new class. The
revisions did not change the skills evaluated by the
assessments. Each assessment was created and re-
viewed by the same group of librarians to ensure the
same level of difficulty across years. The majority of
the questions asked students to complete searches
based on given instructions (Appendix A online).
Each question had one objectively correct answer.
Web-CT automatically graded all skills assessments
using the answer key entered by librarians.

To collect student feedback about the instruction,
all students (completing both in person and tutorial-
based instruction) were asked to submit their ‘‘overall
comments and suggestions for the PubMed training’’
into an anonymous, open-ended survey box posted in
Web-CT (Appendix B online). In addition, students
who took the online tutorial were asked to rate the
tutorial’s organization and navigation, their own
preference for taking the class online, and whether
the training increased their knowledge of PubMed.
They also reported the amount of time they spent
reviewing the online tutorial (Appendix C online).

Four librarian reviewers—each experienced in
reference, instruction, and PubMed searching—cate-
gorized the anonymous open-ended responses on a
scale of 1–3 (15negative, 25neutral, 35positive). One
of the reviewers had also contributed to developing
the online tutorial and teaching the classroom ses-
sions. The reviewers were blinded to student class
enrollment, limiting the potential for bias. Com-
ments illustrating each rating included: positive: ‘‘I
learned a lot about PubMed and will now be a much

more efficient searcher’’; neutral: ‘‘This training was
somewhat useful’’; and negative: ‘‘This training was
boring and seemed like a waste of time.’’ Mixed
comments expressing both positive and negative
observations were counted as neutral (example: ‘‘I
found this class to be very useful but also tedious’’).
Fleiss’s kappa score of inter-rater reliability was high
(0.845).

The reviewers met as a panel to classify the
responses that were not unanimous. The panel used
a majority vote method to categorize the responses,
with one member of the panel serving as the
facilitator rather than a voter. SPSS software (version
14.0, SPSS, Chicago, IL) was used to perform
statistical analyses on student feedback scores. Com-
parisons of student feedback scores (blinded rating of
students’ open-ended comments about the instruc-
tion) were made using ANOVA and Dunnett’s T3
post hoc paired comparison test.

RESULTS

The open-ended student feedback forms were sub-
mitted by 70% (n570, class of 2006) of the students
enrolled in the traditional class and by 65% (n579,
class of 2007), 57% (n569, class of 2008), and 72%
(n583, class of 2008) of the students participating in
the web-based instruction.

Mean student feedback scores, as classified by the
blinded reviewers on a scale of 1–3 (15negative,
25neutral, 35positive) were: 2.23 for the traditional
class (class of 2006, SD50.837), 2.25 for the pilot online
tutorial (class of 2007, SD50.741), 2.69 for the second
online tutorial (class of 2008, SD50.503), and 2.68 for
the third online tutorial (class of 2009, SD50.544).

Figure 1
Mean student feedback scores (by course format)

Classroom versus online instruction
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These results demonstrated a similar level of
satisfaction with the learning experience for students
enrolled in the traditional class (class of 2006) and the
pilot online training (class of 2007) (P50.78). Students
in the subsequent 2 online trainings, the classes of
2008 and 2009, reported a higher level of satisfaction
compared to students in the traditional class or the
pilot online class (P,0.001) (Figure 1).

The PubMed skills assessment was graded on a
scale of 1–100. All students (100%, n5455) submitted
the PubMed skills assessment. The mean assessment
score for students in all groups was the same: 91%,
with ranges of 48–100 (class of 2006), 37–100 (class of
2007), 63–100 (class of 2008), and 56–100 (class of
2009). Mode scores were: 96 (class of 2006) and 100
(classes of 2007, 2008, and 2009).

Student responses to the tutorial

Every student enrolled in the years that PubMed
training was offered electronically (n5356) chose to
complete the tutorial online, even though they were
each given the option to attend a classroom session
instead. Of the 231 students who submitted feedback
about the online tutorial (Table 1), only 13 (5.6%)
reported that they ‘‘would have preferred to learn
about PubMed through an in-class training session
led by an instructor.’’ Additionally, 183 students
(79.2%) agreed with the statement: ‘‘I found the
tutorial well organized and easy to navigate.’’
Students also rated the tutorial as an effective learning
tool: 194 students (84%) stated that ‘‘the training
increased my knowledge of PubMed’’ (Table 2).

Students’ self-reported time spent on the tutorial
varied greatly (Figure 2). The number of students
taking 30 minutes or less to review the tutorial
(107/231, 46%) was approximately the same as the
number spending over 30 minutes (119/231, 51%).

Sample comments from student feedback forms

Although students participating in both class formats
submitted positive, neutral, and negative comments,
librarians observed that the content of the comments
varied depending on the class format (Table 2). The
comments provided insight into the students’ percep-
tion of both class formats and their approach to the
coursework.

Recurring comments from students enrolled in the
classroom-based training included requests to make
the training and skills assessment optional. Represen-
tative comments included: ‘‘This training could be
offered to those who feel uncomfortable using
PubMed’’ and ‘‘Consider having different level
trainings for people with different levels of past
experience with MEDLINE.’’ Other students ex-
pressed dissatisfaction at the timing of their assigned
workshop—‘‘The same week as a final’’ and ‘‘during
our only lunch break’’—reflecting the difficulty of
scheduling multiple small groups of students in one
computer classroom during the busy semester.

In contrast, the students who completed the online
tutorial frequently commented on the freedom they
had, because they could complete the training at any
time and location during the five-week timeframe and
because they could select the tutorial content that they
wished to review. Representative comments included:
‘‘I had prior experience with PubMed and was able to
quickly move through sections I already knew’’ and
‘‘I liked being able to go through the material
independently and at my own pace.’’ Other students
who took the web-based class described the tutorial as
‘‘efficient,’’ ‘‘relevant,’’ and ‘‘extremely useful.’’ In
contrast to the students in the classroom sessions,
students who completed the online tutorial rarely
commented that the PubMed training or skills
assessment should be optional, that training should

Table 1
Student rating of the online tutorial, combined classes of 2007, 2008, and 2009

Agree Neutral Disagree Total

I would have preferred to learn about PubMed through an in-class training
session led by an instructor (not online).

13 (5.6%) 14 (6.1%) 204 (88.3%) 231

I found the tutorial well organized and easy to navigate. 183 (79.2%) 30 (12.9%) 18 (7.9%) 231
The online training increased my knowledge of PubMed. 194 (84.0%) 25 (10.8%) 12 (5.2%) 231

Table 2
Sample comments from anonymous open-ended student feedback forms

Classroom sessions Online tutorial

‘‘I see no reason why we need the classroom time. I thought the class
was unnecessary’’

‘‘I thought I knew how to use PubMed, but I didn’t realize how much more depth it
had! I liked the online format (rather than a class) because I could read at the time
and pace that worked for me.’’

‘‘I found it boring and repetitive since I’ve used MEDLINE before.
Some of the information will be useful, but I would have rather
learned it on my own when it became necessary.’’

‘‘I just want to thank you for putting this together! The online format allows you to
spend more time on the topics you aren’t familiar with and skim what you already
know.’’

‘‘Just give us a handout and let us take the test—no need for another
lecture during the day.’’

‘‘I liked the examples given and the fact that information was available but nobody
was forced to use all of it.’’

‘‘I found the course very useful.’’ ‘‘I think this online course was helpful, but should be administered to students earlier
(e.g., during the summer) if possible.’’

‘‘The workshop should be optional for those who have never used PubMed.’’ ‘‘Worthwhile, but time consuming in doing all of the searches.’’
‘‘I already had experience with this database, but I still learned new

ways to optimize my use.’’
‘‘Really clear and organized. Much better than an in-class seminar because it was

hands-on and on our own time.’’
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offer different levels of instruction depending on
student experience, or that the timing was inconve-
nient.

DISCUSSION

First-year medical students clearly accepted the online
training as an equal or better learning experience than
the classroom sessions. Students taking the online
training also had the same high mean PubMed skills
assessment score as those who attended librarian-led
training. Furthermore, no student opted to attend an
available classroom session instead of completing the
training online, demonstrating that the tutorial was
the more appealing and convenient option for
students.

Students were also able to decide the length of time
they spent viewing the tutorial and the content to
access. Their self-reported time spent using the
tutorial differed greatly, suggesting that some stu-
dents needed extended time to review the basics,
while others were prepared to complete the skills
assessment after little or no time viewing the online
tutorial. Comments from those who completed the
online training suggest that the increased control and
individual engagement with the web-based content
improved their overall evaluation of the learning
experience. Similarly, many comments from students
who attended the classroom sessions suggest that
they disliked the lack of control over the pace and
content of the class.

Students in all classes responded positively to the
online PubMed tutorial; however, the classes of 2008
and 2009 reported a higher level of satisfaction with
the online tutorial than the class of 2007. Several
factors might have contributed to the higher rating.
First, the class of 2007 participated in the pilot offering
of the online training, so some students encountered a
few minor technological errors. Also, librarians
introduced the pilot tutorial through email rather
than during an in-person class meeting, which was

not ideal for communicating the importance of the
requirements and due date.

Limitations of this study included the use of self-
reported data collection and the potential for response
bias from students, though the open-ended feedback
forms were collected anonymously to limit the
possibility of response bias. However, students were
not required to submit a feedback form; thus, some
opinions were not recorded. Also, although librarians
categorizing the open-ended responses were blinded
to course enrollment to reduce bias, a potential for
bias existed given that one of the four librarians was
involved in developing the tutorial and teaching the
classroom sessions. In addition, though librarians
creating the instruction assessments attempted to
ensure that the assessment difficulty level remained
consistent across years and the similarity of annual
assessment scores seemed to support comparable
difficulty across assessments, some differences might
have been present.

Because this was a retrospective study, data
showing student performance on each question of
the skills assessment were not available for all class
years. If these data had been archived, more in-depth
comparisons of PubMed skills mastery across groups
would have been possible. Another limitation was the
lack of student evaluations of the teaching abilities of
the librarian instructors. The instructors were compe-
tent and experienced, but it is not known to what
extent their teaching might have influenced student
satisfaction. Additionally, students were not asked to
rate the effectiveness of the classroom session in
improving their knowledge of PubMed. If these data
had been available, they would have served as a
valuable comparison to the tutorial evaluations
submitted by students in the online classes.

Future research could investigate which aspects of
an online tutorial are most predictive of student
satisfaction, whether pretests and posttests can
determine the training format that increases learning
the most, and whether online tutorials without live
PubMed searching still result in high student satis-
faction.

CONCLUSIONS

First-year medical students responded positively to
learning PubMed through a self-paced online tutorial
and passed a PubMed skills assessment at the same
high rate as students receiving in-person librarian
training. These results support the use of a well-
designed online tutorial for teaching PubMed skills
during the medical school curriculum.

This study differs from previous research compar-
ing two class formats [6,11] because it shows a student
preference for learning PubMed through an online
tutorial rather than face-to-face classroom sessions.
This research is also unique because it presented
students with a self-paced tutorial rather than one
with a predetermined length and sequence, allowing
students to direct their own learning. These findings
are consistent with published profiles of the future

Figure 2
Self-reported time spent on tutorial, combined classes of 2007, 2008,
and 2009 (by number of students reporting, n5231)

Classroom versus online instruction
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generation of library users, often referred to as
Millennials [24]. Millennial students (typically de-
scribed as born between the early/mid-1980s to mid-
2000s) as a group prefer to learn by exploring and
experimenting. They also value immediate access and
feedback and tend to be impatient and independent.
Perhaps most significantly, they value flexibility in
their work assignments [24].

The online PubMed tutorial allows students to
select their own path through the training content and
to learn at times and locations convenient to them. In
addition, the live PubMed searching included in the
tutorial gives students the ability to interact immedi-
ately with the training material. Creating opportuni-
ties for students to direct their own learning may be
necessary for librarians to reach the next generation of
medical students.
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